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Some epidemiologic features of Campylobacter
jejuni/coli infections in Bosnia and Herzegovina
after the war
Campylobacter spp. are recognized as some of the
most important enteropathogens in both indus-
trialized and developing countries [1,2]. It has
previously been reported that people in the Zenica
region of Bosnia have high carriage rates of C. coli
[3], and this prompted us to carry out a survey to
determine the prevalence of Campylobacter spp.
causing diarrhea in this region and the distribution
among patients by demographic features.
The Zenica-Doboj Canton has a total population
of 432 200 in two distinct residential zones: an
urban area, where most inhabitants live in apart-
ments, and a farming and agricultural rural area.
The Laboratory of Sanitary and Clinical Microbiol-
ogy of the Cantonal Center for Public Health in
Zenica serves all outpatients of the Zenica-Doboj
Canton. From 1 July to 31 December 1998, stool
specimens were received from 1703 consecutive
outpatients with diarrhea. There were 1066 speci-
mens from children under 6 years of age, 226 from
elementary school students, 140 from high school
students, and 273 from adults. The age, sex and
zone of residence of all patients were recorded.
The number of patients examined in the laboratory
was compared to the number of patients reported
to the Cantonal Center for Public Health in Zenica
as having diarrhea during January to December
1998 (Table 1). All stool samples were cultured on
modified Preston medium (Oxoid, Basingstoke,
UK), and incubated in a micro-aerobic atmosphere
at 42 8C for 48 h [4,5]. C. coli and C. jejuni were
identified using standard microbiological methods
[6]. The C. jejuni control strain ATCC 33291 was
used.
In the 6-month period of the study, 1703 stool
samples were tested for the presence of Campylo-
bacter spp., comprising only 25.6% of the notified
cases of diarrhea in the Zenica-Doboj Canton from
January to December 1998. Campylobacter strains
were isolated from 79 (4.6%) specimens. About
half of the isolates were from urban and half from
rural dwellers, resulting in a rate of 20.1 cases per
100 000 urban population, compared with 16.8 per
100 000 rural population (Table 1). In most other
reports from the developed world, the rural popu-
lation is more affected by campylobacters than the
urban one [1]. The rate of campylobacteriosis in the
Zenica-Doboj Canton is similar to that reported
from developing countries [7]. A reason for this
may be the effect of the aftermath of war in Bosnia
and Herzegovina. In 1998, there were many refu-
gees in Zenica city and surrounding areas, and
18.95% of the Zenica-Doboj Canton population in
1998 were expelled [8]. The crowded urban com-
munity of the Zenica-Doboj Canton lived under
poor hygienic conditions, and this may have
encouraged the spread of infection [9]. Although
campylobacteriosis is primarily a food-borne zoo-
nosis, person-to-person spread can occur in
crowded conditions [7], and water-borne out-
breaks may occur if water supplies are contami-
nated by sewage [10]. However, it seems more
likely that secondary contamination mediated by
handling of contaminated foods in kitchens is the
route of transmission of infection in this situation.
Although these rates are not high, they show
striking differences in the age-specific distribution
of infection. Most surveys in industrialized coun-
tries show a bimodal distribution of infection by
age, with the highest incidence in infants and in
persons aged 15–29 years [1]. In the present study,
67% of Campylobacter isolates were obtained from
children below 6 years of age, resulting in by far
the highest rate of 120.5 cases per 100 000 popula-
tion in this age group. However, in the present
study, irregularities of sampling have influenced
the isolation rate. This bias is inherent in all labora-
tory-based surveillance studies, and reflects actual
clinical practice. In the present study, the age and
zone of residence distribution of the population
from whom specimens were received is not repre-
sentative of these distributions in the Zenica-Doboj
Canton population as a whole. However, by ana-
lyzing the percentage of fecal specimens positive
within each age group, we can eliminate bias.
When this is done, it can be shown that the highest
rate in the inner city zone is again in the age group
under 6 years (data not shown). This unimodal
age-specific distribution resembles that of devel-
oping areas where poor sanitary conditions and
inadequate personal hygiene seem to lead to
greater exposure to the organism, and the preva-
lence of infection appears to be highest in young
children [9].
C. coli is normally isolated from less than 10% of
symptomatic patients [1], and a high isolation rate
has usually been connected with consumption of
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pork [11]. In this study, C. coli accounted for 26.5%
of all isolates (71.4% rural isolates, and 28.6%
urban isolates). Such a high percentage of C. coli
has been reported only in the Central African
Republic (39%), Croatia (54%), and Bosnia and
Herzegovina (36%) [2,3,11]. One of the conse-
quences of population migration during the war
was the change in ethnic structure in the Zenica-
Doboj Canton population. Muslims now account
for 82.3% of the population (estimate of ethnicity
structures by Institute of Statistics Federation
B&H), so the consumption of pork, customarily
associated with C. coli infection, is almost non-
existent in this region. Nevertheless, a high pro-
portion of C. coli appears in this study, as in the
prewar period [3], suggesting that the primary
source of C. coli infections in this region was the
same before and after the war, and might be some-
thing other than pigs. An individual well-water
supply was identified as a possible source of C. coli
infections in the Central African Republic [2]. It
has been shown that C. coli was isolated more
frequently than C. jejuni from poultry [12] and
from frozen commercial chicken livers [13], sug-
gesting that C. coli may be more resistant to expo-
sure to low temperatures or other adverse
environmental conditions. Recent studies have
shown that free-living birds and aquatic sources
may be important parts of the transmission cycle
of Campylobacter spp. [14].
Although the campylobacter isolation rate in
this study was low, as in other developed coun-
tries, the high proportion of infection in children
under 6 years of age in the urban zone is an
epidemiologic feature also seen in developing
countries. The fact that all isolates (with a single
exception) in a campylobacter carriage survey in
the prewar period were isolated from the rural
population [3] suggests that the situation pre-
sented in this paper may be one of the effects of
the war. This study shows that the environmental
transmission cycle of Campylobacter spp. is not
fully understood, and that sources other than
animals, environmental or bacterial factors, may
be involved in contamination and the transmission
of Campylobacter spp. infections.
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